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( t to & * mPf-&.%L&3 1 - its H -f* t- £ • * te. f£ *P i£ S ) 

* t*fra#§ : 92/06/20 ^IPC : 

* - : ( TX/£X) 



i^f t A :(*u) 



<ft4fcA:ifc ^ as(tX/&X) 

&%fiT&% #m^*t : 4Jb^0*f^l^ra^ 1 ft ( tx/&x) 

0 #:(tX/^X) t # R. B 

*£ ^ : 1# * s 2ft & <f(tX/&X) 

QL%m&& ' 1 4db"J|rft*r««8-is« 1 ft ( tX/^X) 
2 £ fiFAS*P&R.«8"-«; 150 ft^ 5 

m i»:(tx/^x) t ¥ r a cmjisj) 
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&mit$kt M (Er-doped fiber laser) -tb-nfeffl & 7fe.it Ul&#c,+ ' teS 
£• T ffl #J ^ $ # «L • # F&HSt C-band L-band M J#,4L 1 525 ~ 1 605 
nm)»te4**4fttt 3 1300 nm£>fr&^&&te 

«lt#SI_L • *fefe^ft#l;^M^^ (core) 4%~&4t# 
• ( Ge0 2 ) # %-m( single Mode ) fc*fc - £._L3r£lM'] & # Multi Mode ) 
• 1400 nm Ftfiit#; J iHS.#.S 7j^^#£^&$U&*£ t #Ti£/fc 

' ffi£flltM*##&4!Ufc-ME. 1385 nm • *t#.i|fciMME. 2000 
^ Lucent Technology #W£#r$l$- ' ^T«M^^tM 1250 nm f] 
1650nm tf] A&®fa&H.i$L& • 
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% ' <fc&i&m#-sTJi§$B#«3S. 1250 nm~1650 nm - - 

' ' C-band # 

L-band #&-M£fflrt » ty*#*igi*ii#5t4L#Mfc4ft>t# ' -B-£m 

' tt**--*£ifc*fi«* (WDM) 
t6<ji.#-4fc3te4L— ' J-HSt. 1300 nm m&#}Mtf i fc&&tetfLft 4£*T#£f 
jtMto ' ®& ' + ' 

#£T£*ia*fl3ft.-&!affi 1250 nm~ 1 650 nmf*3 £#L# MfJM£i£#*# 
& ■ <a« flitt-f 3HM#«#*J 40 nm ' fc*fci&tflifij 

^ft&ft4mffi£JI;^^ft&}&m&l%fom% ' W*» ' Granestrand 2fr 
1998 ^^itl^LUS 6,014,250- H -f-tb^^to Milkami d{ ( Appl. Phys. Lett. 
56, pp. 987-989, 1990) • ffl * ft ;Mg ' teJMfcjMFifcft^aH* 

ft**«t<r4tWA*^T«ftlS*-**^"*3t 1250 nm~ 
1650 nm ^Alif • 
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b > Steffi ' ft'Jt&it^ii . 

-to 4^ • 
-—- * '^it^l^f (SCH) : -fe^lM!*^****** ' «>* 
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AMI*** ##Sfc^±**fc*Jt#*#* * SCH ftJAl 

t « *fr # * Jt T *«*J 4 * # « ® * * ' 

= J^L + ^+^l+4£*- (i) 

r t f p, diffusion +T n,diffusion + T cap.p + T cap.n ^ W W 



$*#j*Egfl ( RP SCH fiJft<K>-MQ • D,*I>. ' W ^* 

**stw«««*w^jw^* : sch a* t * 

SCH ft* + - fciim*****^**"*^ 1 **-*-*"** 

■f - * m ft * ib *8 af ffl * -L - If %k fct rf P (rf B yw • 

SCH ttJ*^*******^-*****"* 

r = t .._ . -4- t ^^.-t-^-^^Tv SCH |^^,$'J#.*^# 
la] t p,/oto/ — t. p,diffusion~ <* cap.p ^ x J ^ 

«*lit^— IfrJIfeW^'^M r„. toM /= Tn.diff«sion+ -C cap.p (€^$H& + 

v *j#**3iN3a**ft« (N-side) A 
€ -f tfj ^ ffJ tt ib SMk • * at N 3S -f 

tei^*^ #~#fef* ' ffn^^.*^ p (P-side) A 
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4LfeP£/&^P 6 b ii>l£&^#l I 3D^ 3D " &*|SJ#** ' ffn El & El " 
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£-<S£^PB.JI-1f (SCH) (&i£#Jy^& : dj$M£ J f-6t#t&i&/£. 

f > t^^^^-it^^t-;! 5 ]^ 30 ' *M«flTaftM 

t-f-^d^Qf ' E*b SCH ^^M-B.^ 

tbt-f-^Bf Pal^a . 4a.#i£-£.&m&2Vk®L& (ps) f*3 - 
SCH d^if-^A ' t>fl^bfcb€^'& 10 ps 

e. ' Bp«.«3R*t«^*J4^#rt^«^w«.*fe (-sra/j^ ips) • 

£) - Silb ' SCH aJ*^^jifcaiii**# ' 4* (^UHJS:^ w 
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(N-side) 6^*-^# • itbBf^* P (P-side) ^i^^^:-^ 

^^p & b ^a«^## ' &m$l$i%i.&fcj]%L& ' J!'j "T^^bSlll - 
ift^^^^ P-side ftir^ftft'&n%Lfy^#}ik.^ftVt ' JfHSfc 

m+%^-m^ m ) ( m^n^B^FBi+^^^B^rai ) • & 

^M&thik^-^ ' m^^Mft^^H^ P-side #>*-^# - itbBf 
N-side ^i^^^:^-^^P 6 b ^^a^^## ' grffifeM.&tf)1fctl 
mk ' I-J^ra^jfcb^^ • mm^-&j&4H»p4L N-side #j*^-#ffij4f£'J 

fci&%^ftmmm%f$>Mf.]k1t N-side 
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& t ' -L m. Z- # -f" # #J # *4 & J& & it ffl ^ & it 1 fl & M, # *M % 
##L:£|&&4^#L&F£^& ° r „, to ial> Tpjotal ' »l«tSt^il 

12 #44^*J4» ino.67Gao.33Aso.72Po.2sw a ino.53Gao.47As ' 

1.3 ^m)^L 1.55 : J-'fil^ 14 Ino.86Gao. l4 Aso.3Po.7 • 
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frJ*»lfc**#*KSCH) II* 16 120** (nm)o 

£ + . * JIB 10 *5fcP (P-side). J-t 

12 N « + (N-side) • A jft* • »»«^ ' 

10 N-side • JL*-^# 12^iiP-sidc |ft*Blfi* » 

ffl^/T7F^*-f * 12 10 #5L**#*I*--* ' C • 

*#^a«4**5l*m-Mr*fcl« 1300 nm »] 1540 nm; 

B «^ . **-Mr*f£IB** ' *rtH*£BUfc 1290 nm 
*] 1450 nm ; C tf# • *Sfc*^r«ttB*.^**^ 

H > -"Tt^le.Ktft 1320 nm£J 1500 nm ° 

A J«/*5*«*ife— jfr** ' flffl *NMt* Fabry-Perot SSl#J#£t-=- 

tttt • *i&*t5L**u* » ##*tMt**xs • ******* ' 

*jft*r*****«** ' **W*«IIH* 1295 nm*] 1570 nm » * 
M^nf-tl^r^ • ^T*ftB*it275nm- #*J« Fabry-Perot $ #J * 

****** ' ***ftdUfc**-T ' ^ff^^^ ' 
t^***^**'*'"^"''** ' £ 200nmttfc-M&ffl« ' **** 
%4pfe* 140 mAo ' 

?T & — A • 
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b£ Pel +-&T-m 4t b# Pal ) ' H'J a # 4 -r # e<j # ?o m %- & p si ^ 

* • 
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njotal T n.diffusion 
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17 * Aof ffr##'Jfcffl# 15 JftmiML^r* ' &t ' t^#-.^-*-?-#^#* 5 f 
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22 » *if ***IftlB3P 15 ^/9fiit4L^-* ' &t ' 

T LF — T p, diffusion ^ T n .diffusion + T cap t p + T cap,n yy yy 

$fc # *t n£ H ) % «t*««*a.^tt^«BL*frite«H£i*i'J«t* J f-# 
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27 - *»tUMMMI£ffl# 15 ^m^^r* ' &t ' 

28 - *»*iMMHf£ffl# 15 *Zft3lL*L#&: • * + ' 1£#^###&u£#-f 
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P-side 
16 SCH H*iU 20nm 




^ n 0.67^ a 0.33^ S 0.72^0.28 -< 
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14 fltflfc : 15nm 

-^ n 0.8^ a 0.14^- S 0.3^0.7 

1.1 fi m 
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In 0.53 Ga 0.47 As 

15nm, 1.6//m / 
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^ n 0.67^ a 033^ S 0.72^0.28 ^ 

6nm ? 1.3 /zm 
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14 >fitffi : 15nm 

I n 0.8^ a 0.14^ S 0.3^0.7 

1.1 
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16 SCH(£ ±iU 20nm 
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